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PREFACE 

Pomegranate production is affected by various pests and diseases. Among them bacterial 

blight of pomegranate caused by Xanthomonas axonopodis pv. punicae assumed epidemic 

form spreading to all pomegranate growing states of India resulting in abandoning of crop 

by the farmers. Management of bacterial blight of pomegranate is a major concern. This 

disease could not be effectively managed with conventional antibiotics in field conditions. 

However, scientists are applying integrated approaches to manage the disease. Although 

various efforts have been made to manage this disease using integrated approaches, still it 

is a devastating disease. Demand in the international market calls for a chemical free and 

eco-friendly management strategy. X. axonopodis pv. Punicae infections are presently 

reported not only from India but also South Africa and Turkey hence the species is also a 

potential threat to pomegranate-growing areas of the world. Eco-friendly biological 

methods have not found much success under high disease pressure. Moreover, there is no 

promising bacterial blight resistant cultivar. Keeping in view ICAR-CIPHET was worked 

on development, production and evaluation of mustard based bio pesticide formulations. 

Initially the study was conducted against the bacterial blight of pomegranate, interestingly 

the formulations worked well on pests of pomegranate with significant mortality. Thus, the 

study took a new direction and we studied the formulations against the different insect 

pests affecting pomegranate production along with the bacterial blight. The compilation of 

all the results with the advantages of using this developed mustard-based formulation is 

put together to form this technical bulletin. This publication also complies material on 

Diseases and Pests of Pomegranate from available sources for the ready reference.  
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1. Introduction 

 

Pomegranate (PunicagranatumL.; Family: Punicaceae) is a small tree, measuring less than 4 m 

when cultivated, although it can reach 7 m in the wild. Some trees may live longer than 100 

years. The root is knotty, consistent and reddish, well developed and extremely absorbent in 

saline soils. Numerous suckers grow beside the trunk and have to be eliminated occasionally. 

The leaves in vegetative or mixed clusters measure about 2 to 9 cm in length and 1 to 3 cm in 

width. They are entire, smooth, opposed, with no stipule, sometimes verticillate, hairless, 

oblong, and deciduous and with short petioles. The flowers appear singly or in small clusters 

generally of 2-7 flowers, occasionally at the end of the branch but sometimes on the auxiliary 

buds. They are spectacular, with a pear-shaped thallus, concave and fleshy, almost seated, single 

or in groups of 2-7, with bell-shaped calyx. The petals,5-9, are wrinkled, alternating with and 

longer than the sepals and scarlet. The shorter sepals (5-9) alternate with the petals and form a 

continuous fleshy red crenelation. The fruit is a fleshy berry denominated balausta, thick 

skinned, and complex, enclosed by the thallus, with various polyspermal cavities separated by 

tenuous membranous partitions (carpelar membranes). The interior is filled with many fleshy 

seeds, prismatic in shape, with pulpy testa and woody tegmen, very juicy. The ripe fruit is 

greenish yellow or brown with reddish areas which may occasionally occupy the whole surface 

of the fruit. 

Pomegranate is affected by various diseases caused by fungi, bacteria and nematodes. Among 

them bacterial blight of pomegranate caused by Xanthomonas axonopodi spv. Punicae assumed 

epidemic form spreading to all pomegranate growing states of India resulting in abandoning of 

crop by the farmers. Bacterial blight of pomegranate caused by Xanthomonas axonopodis pv. 

punicae, has become a major constraint in important pomegranate producing states of 

Maharashtra, Karnataka and Andhra Pradesh of India. X. axonopodis pv punicae infections are 

presently reported not only from India but also South Africa and Turkey hence the species is 

also a potential threat to pomegranate-growing areas of the world. Pest management is facing 

economic and ecological challenges worldwide due to human and environmental hazards caused 

by majority of the synthetic pesticide chemicals. Identification of novel effective insecticidal 

compounds is essential to combat increasing resistance rates. Botanical pesticides have long 

been considered as alternatives to synthetic pesticides for pest management. The body of 

scientific literature documenting bioactivity of plant derivatives to arthropod pests continues to 

expand, yet only a handful of botanicals are currently used in agriculture in the industrialized 

world, and there are few prospects for commercial development of new botanical products. A 

number of plant substances have been considered for use as pest anti-feedants, repellents and 

toxicants, but apart from some natural mosquito repellents, a little commercial success has 

ensued for plant substances that modify arthropod behaviour. Several factors appear to limit the 

success of botanicals, most notably regulatory barriers and the availability of competing 

products (newer synthetics and fermentation products) that are cost-effective and relatively safe 

compared with their predecessors. 
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 In line, Brassica plants naturally release compounds that suppress pests and 

pathogens, principally isothiocyanates (ITCs), which most people would recognize as the ‘hot’ 

flavor in mustard or radish. Allyl isothiocyanate serves the plant as a defence against herbivores 

as a secondary metabolite. It is stored in plant as harmless form glucosinolate; when an 

herbivore chews the plant, the allyl isothiocyanate is released, repelling the insects & pests. 

 

2. Mustard based Formulation 

 

The mustard-based formulation has been prepared and standardized at ICAR-CIPHET 

Ludhiana. The seeds of the mustard were shade dried and powdered and the mustard 

formulation was prepared. The mustard extract was then formulated for the study purpose. The 

formulations here considered were mustard Extract (liquid) and the powder (concentrated solid 

seed extract). 

The mustard extract/ formulation has been characterized for the bioactive constituents 

using Liquid Chromatography mass spectrometry (LC-MS) and Gas chromatography mass 

spectrometry (GC-MS). 

 

Liquid Chromatography mass spectrometry (LC-MS) profile of mustard formulation 

 
Fig.1: LC-MS chromatogram profile of mustard formulation 

After comparison of MS data from the existing literature following compounds have been 

identified this could be the bioactive ingredients: 

 

Table 1: Compound identified in LC-MS profile of Mustard formulation 

S.no RT m/z ratio Name of component 

1 6.624 175.0426 Sulforaphene (5-Methylthiopentylisothiocyanate) 

2 9.773 143.0666 Sulforaphene nitrile 
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Gas chromatography mass spectrometry (GC-MS) Profile of Mustard formulation 

The mustard extract was studied using GC MS and results are shown in Fig. 2 below: 

 
Fig.2 : GC-MS chromatogram of Mustard formulation 

Table 2 : GC-MS profile ofMustard formulation 

S.No RT Name of component 

Chemical Name 

% 

1.  26.78 6-Methylpyridazin-3(2H)-one 4.78 

2.  7.63 2-methyl-  Butanoic acid 5.29 

3.  16.11 N-ethyl-N-methyl- 3-Buten-1-amine 6.59 

4.  8.53 2-Methylcyclopropanecarboxylic acid 9.40 

5.  7.36 3-methyl-  Butanoic acid 16.25 

6.  19.82 Phenylethyl  Alcohol 57.69 

3. Effect of mustard based formulations on pests of pomegranate 

The developed mustard-based formulation was tested on few insects and diseases of 

pomegranate. The trials were conducted at different locations in both lab and field conditions. 

CRD and RBD were used for laboratory and field conditions, respectively. 
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3.1 Effect of mustard formulation against bacterial blight pathogen of Pomegranate(in-

vitro) 

The in-vitro and field trials were conducted at ICAR-NRCP, Solapur using the different 

mustard-based formulations as treatments. The targeted insects were Bacterial Blight Pathogen. 

 

Fig.3: Bacterial Blight on Pomegranate 

In vitro trials mustard formulation was found to have some antibacterial properties against 

pomegranate bacterial blight pathogen X. axonopodis pv punicae (Xap). Mustard formulation 

was tested in vitro for inhibition of Xap at 25%, 20%, 15% and 5% concentrations. It was found 

that mustard formulation inhibited Xap with maximum inhibition zone of 29.67mm at 25% 

concentrations and 15.33 mm at 10% concentration. The zone at 25% concentration was 

equivalent to that of Streptomycin sulphate 90%+ Tetracycline hydrochloride and2-bromo-2-

nitro-propane 1,3-diol @ 0.05% (500ppm).  

  

Mustard Formulation 25% Mustard formulation 15% 
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Bactronol-100@ 500 ppm Streptocycline @ 500 ppm 

 

Negative Control (Sterile water) 

Plate 1: Effect of mustard formulation on inhibition of X. axonopodispvpunicae 

Bactericidal Activity of Mustard based formulation 

In another trial the pure culture of Xap was dipped in 25% concentration and streaked on NGA plates 

at 1 hour interval starting at 0 hours to see bactericidal and bacteriostatic activity. There was no 

growth of Xap even at 0 hours even after incubation for 7 days, thereby indicating bactericidal 

activity. 

 

Plate 2: Bactericidal activity of Mustard based Formulation at 25% Concentration 
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Note: T1-Mustard Formulation @15% Concentration; T2-Mustard Formulation @25% Concentration; T3-

Bactronol-100 (2-bromo-nitro-propane 1,3-diol 95%) @ 0.5 g/l; T4-Streptocycline (Streptomycin sulphate 90%+ 

Tetracycline hydrochloride 10%) @ 0.5 g/l; T5- Control 

Fig.4: Effect of mustard formulation against bacterial blight 

3.2 Effect of mustard formulation against fungal pathogens of pomegranate(in vitro) 

The mustard formulations prepared at CIPHET, Ludhiana were tested against three fungal 

disease-causing pathogens of pomegranate viz. Alternaria alternata causing heart rot and leaf 

spot/blight in pomegranate, Colletotricum gloeosporioides the anthracnose pathogen and 

Ceratocystis fimbriata pomegranate wilt pathogen. All the 3 pathogens cause severe losses 

under favorable weather conditions and are cause of concern to the pomegranate farmers. 

Though promising chemicals for the control of these diseases are available, yet farmers opting 

for organic pomegranate cultivation face problems once the disease appears.  

    

Alternaria leaf spot (left) , early blight (centre) and heart rot (right) Colletotrichum 
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Ceratocystis Wilt 

Fig.5: Diseases of pomegranate 
 

The formulation was tested in vitro at 3 doses (1, 2.5 and 5 ml per litre) using ‘Poison Food 

Technique’ against these pathogens in December 2020.All the doses of mustard formulations 

tested checked the pathogen growth above 37%, however highest inhibition with 5ml/l dose 

with 53.77% inhibition of A. alternate and 50.68 % inhibition of C. gloeosporioides and 

79.07% of C. fimbriata (Fig.6).  

 

Fig.6: Percent inhibition of radial growth of the fungal pathogens of pomegranate at 3 

different mustard formulation concentrations 
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Colletotricumgloeosporioides 

 

 

 

Ceratocystisfimbriata 

Plate 3: Radial growth of different pathogens in different concentrations of mustard 

formulation (1) 5ml/l, (2) 2.5 ml/l;(3)1ml/l and (4) Control on Potato Dextrose Agar  

3.3 Effect of mustard formulations against Thrips of Pomegranate (in vitro& field 

conditions) 

Thrips are small, slender insects that attack plants by draining them of their juices.  Also 

known as thysanoptera or thunderflies, thrips are sucking insects that can cause some damage to 

plants. However, their damage can be much worse when they transmit viruses to plants. The life 

cycle depends on the species of thrips as well as the location, host plant, and other factors. Adult 

thrips overwinter in plant debris, bark, or other materials. They become active in early spring 

and lay eggs in plant tissue. These eggs hatch after 3–5 days, and the nymphs then feed for 1–3 

weeks before resting to molt in 1–2 weeks. Thrips can have up to 15 generations per year 

outdoors. Adult thrips live short lives of about one month. 

1 
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Fig. 7: Thrips (Scirtothrips dorsalis) 

3.3.1The in-vitro and field trials were conducted at ICAR-NRCP, Solapur and CIPHET, Abohar 

using the different mustard-based formulations as treatments. The targeted insects were thrips. 

The results and the conclusions of the tested formulation efficacy against the thrips is detailed 

below. The in vitro studies showed that the population of thrips was significantly reduced @ 1.0 

g/l (67% mortality). 

The trials were also conducted using the combination of biopesticides against the sole botanical 

as check.  

 
 

Note: T1-Mustard Extract alone @ 3 ml/l; T2-Mustard Extract alone @ 5 ml/l; T3-Mustard Extract alone @ 10 

ml/l; T4-Mustard Extract alone @ 15 ml/l; T5- Castor oil alone @ 2 ml/l; T6- Neem oil alone @ 2 ml/l; 

T7-Neem oil + Castor oil + Mustard extract @ 3+3+3 ml/l ; and T8-Neem oil+ Mustard oil+ Mustard 

powder @ 3+3+3 ml/l 

 

Fig.8: Evaluation of mustard extract alone and in combination with different oils against 

thrips (Scirtothrips dorsalis) 
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Note: T1-Mustard formulation @ 3 ml/l; T2- Mustard formulation+Neem oil @1+3 ml/l; T3-Mustard 

formulation+Pongamia oil @ 1+3 ml/l; T4- Mustard formulation+Neem oil+ Pongamia oil @ 1+3+3 ml/l and T5- 

Control  

Fig.9: Effect of Mustard Formulations against thrips and fruit borer 

 
Note: Mustard formulation @ T1 – 0.1 g/l; T2 – 0.2g/l; T3 – 0.3g/l; T4 – 0.4g/l; T5 – 0.5g/l; T6 – 0.6g/l; T7 – 

0.7g/l;T8 – 0.8g/l; T9 – 0.9g/l and T10 – 1.0g/l 

Fig.10: Evaluation of mustard formulation against thrips (in vitro) 

 
Fig. 11: Dead thrips after Treatment with mustard formulation 

0

20

40

60

80

T1 T2 T3 T4 T5

10.22
1.98

21

12 11.32

33.82
38.61

50.42

74

13.2

% Fruit borer % Thrips

0

50

100

150

200

T1 T2 T3 T4 T5 T6 T7 T8 T9 T10%
 M

o
rt

al
it

y
 o

f 
T

h
ri

p
s

Treaments

Evaluation of mustard formulation against thrips

After 1 hr After 24 hrs.



 

17 | P a g e  
 

 
Note: Mustard extract alone @ T1 - 3ml/l; T2 - 5ml/l; T3 - 10 ml/l and T4 - 15 ml/l 

Fig. 12: Effects of Mustard formulation against Thrips 

 

Field experiments conducted at CIPHET, Abohar 

The developed mustard based eco-friendly formulations (EC & SC) were found 

effective in controlling sucking pests in pomegranate thrips [on and around 90% (NS)]. The 

formulations found compatible with one other and synergistic effect was observed in insect 

population control. 

Table 4: Treatment details  

Treatment 

number 

Details Dose 

(per lit of 

water) 

1 Sample A (Mustard based SC Formulation @ 3%) 30 ml 

2 Sample A (Mustard based SC Formulation @ 9 %) 90 ml 

3 Sample B (Mustard based EC Formulation @ 0.1 %) 1 ml 

4 Sample B (Mustard based EC Formulation @ 0.3 %) 3 ml 

5 Sample A (Mustard based SC Formulation @ 3%) + Sample 

B (Mustard based EC Formulation @ 0.1 %) 

30 ml + 1 ml 

6 Neem oil (Neem Baan®) 5ml 

7 Flonicamid (Ulala®) 0.3 g 

8 Untreated control (no spray) - 

Effect on pomegranate thrips 

The sprays were done at 20 days interval and two sprays were done. Pomegranate plants were 

infested only with thrips during the study and were below ETL (5 numbers per 10cm shoot). 

The population before application was in the range of 1.99 to 2.15 adults or nymphs per tender 
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leaf. Old leaves were free from thrips infestation/ thrips population. However, the application 

has significantly reduced the population of thrips to an average of 90 %. 

 

                                    Fig. 13: Thrips damage pomegranate 

 

Fig.14: Ant association with sucking pests 

Table 5: Effect of developed mustard-based formulations on thrips in pomegranate 

Treatments Population of thrips (nymphs or adults 

per leaf) 

Per cent 

control over 

Treatment 

Per cent 

control 

over 

Untreated 

UTC 10 DAS 20 DAS 10 DASS 

T1 - Sample A (SC formulation) 

@ dose 1 

   2.05 1.82 0.72 0.21  

89.75 

 

89.90 (1.60) (1.52) (1.10) (0.84) 

T2 - Sample A (SC formulation) 

@ dose 2 

2.11 1.76 0.68 0.19  

91.00 

 

90.86 (1.62) (1.50) (1.09) (0.83) 

T3 - Sample B (EC formulation) 

@ dose 1 

2.13 1.67 0.63 0.23  

89.20 

 

88.94 (1.63) (1.47) (1.06) (0.85) 

T4 - Sample A (EC formulation) 

@ dose 2 

2.07 1.62 0.45 0.15  

92.75 

 

92.78 (1.60) (1.46) (0.97) (0.81) 

T5 - Sample A @ dose 1 + 

Sample B @ dose 1 

2.15 1.59 0.32 0.19  

91.16 

 

90.87 (1.63) (1.45) (0.91) (0.83) 

T6 – Neem Oil @ 5 ml/ lit (1500 

ppm) 

2.04 1.63 0.52 0.18  

91.18 

 

91.35 (1.59) (1.46) (1.01) (0.79) 
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T7 – Ulala® (Flonicamid) @ 

0.3g/lit 

1.99 1.61 0.35 0.17  

91.45 

 

91.82 (1.58) (1.45) (0.92) (0.82) 

T8 – Untreated control (No 

spray) 

2.06 1.97 2.01 2.08  

- 

 

- (1.60) (1.57) (1.58) (1.61) 

DAS- Days after Spray; DASS – Days after Second Spray 

*Figures in the parentheses are subjected to square root (√x+0.5) transformation 

 

3.4 Effect of mustard formulations against Aphids of Pomegranate (in vitro& field 

conditions) 

 

Fig. 15: Aphids  

Aphids are small (1/8 inch long), soft bodied, pear-shaped insects that may be green, 

yellow, brown, red or black in color depending on species and food source. Generally adults are 

wingless, but some can grow wings, especially if populations are high. They have two whip-like 

antennae at the tip of the head and a pair of tube-like structures, called cornicles, projecting 

backward out of their hind end. Aphids can be serious plant pests and may stunt plant growth, 

produce plant galls, transmit plant virus diseases, and cause the deformation of leaves, buds, and 

flowers. 

 

 

https://www.britannica.com/science/plant-virus
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3.4.1The in-vitro and field trials were conducted at ICAR-NRCP, Solapur using the different 

mustard-based formulations as treatments. The targeted insects were aphids. The results and the 

conclusions of the tested formulation efficacy against the aphids is detailed below. The in vitro 

studies showed that the population of aphids was significantly reduced @ 1.0 g/l (50% 

mortality). The trials were also conducted using the combination of biopesticides against the 

sole botanical as check. 

3.4.2 Evaluation of mustard formulation against aphids(in vitro) 

The field trials were conducted at ICAR-NRCP, Solapur. Formulation was sprayed in 

0.1 to 1.0 g/l doses on 10 aphids per leaf and data on dead and alive aphids recorded after 1 

hour. Concentrations from 0.1to 1.0 g/l doses were found effective in killing 10-50% of the 

population within 1 hour. However 1.0 g/l dose was most effective with 50% mortality. 

 

In order to try efficacy of locally available sticker ‘Sure Shot’ of Excel Crop Care Ltd. 

was used with 0.1g/l mustard formulation (T13) and was found more effective with 20% 

mortality of aphids in comparison to 10% mortality in same dose with CIPHET Sticker (T1). 

Hence in further trials sure shot sticker was used. 

 

 

Note: Mustard formulations @ T1 - 0.1 g/l; T2 - 0.2g/l; T3 - 0.3g/l; T4 - 0.4g/l; T5 - 0.5g/l; T6 - 0.6g/l; T7 - 0.7g/l; 

T8 - 0.8g/l; T9 - 0.9g/l and T10–1.0g/l 

Figure 16: Effect of mustard formulation against aphids (in vitro) 
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3.5 Effect of mustard formulations against Mealybug of Pomegranate (in-vitro) 

 
Fig. 17: Mealybug (Pseudococcus maritimus) 

Adults (1/10 — 1/4 inch long) are soft, oval distinctly segmented insects that are usually 

covered with a white or gray mealy wax. Small nymphs, called crawlers, are light yellow and 

free of wax. They are active early on, but move little once a suitable feeding site is found. Adult 

females deposit 300-600 eggs within an excreted, compact, waxy cottony-appearing mass 

mostly found on the underside of leaves (these egg cases can be confused with downy mildew).  

3.5.1: The in-vitro and field trials were conducted at ICAR-NRCP, Solapur using the different 

mustard-based formulations as treatments. The targeted insects were mealybugs. The results and 

the conclusions of the tested formulation efficacy against the mealybugs is detailed below. The 

in vitro studies showed that the population of mealybugs was significantly reduced @ 3.0 g/l 

(100% mortality). The trials were also conducted using the combination of biopesticides against 

the sole botanical as check. 

 

Note: Mustard formulations @ T1 - 1 g/l; T2 - 2g/l; T3 - 3g/l; T4 - 4g/l; and T5 - 5g/l 

Fig. 18: Effect of mustard formulation against mealybug (in vitro) 
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Before Treatment 

 

After Treatment 

 

 
Fig. 19: Evaluation of mustard based formulation against Mealybug (In vitro) 
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3.6 Effect of mustard based formulations against scale insect on Pomegranate (in-vitro) 

 
Fig. 20: Scale Insect 

Scale insects are sap-feeding insects named for the scale or shell-like waxy covering that 

conceals their bodies. The waxy covering is secreted by the insect after it settles on 

the plant where it will feed. Depending on the family, this scale may be hard and either smooth 

or sculptured, or it may be waxy and either smooth or filamentous. The eggs are always 

protected in that they are either embedded in a mass of waxy filaments or sheltered beneath the 

female’s body or the scale she secretes. Upon hatching, the immature scales, known as crawlers, 

disperse over the plant before selecting a location where they will feed. 

3.6.1: The in-vitro and field trials were conducted at ICAR-NRCP, Solapur using the different 

mustard-based formulations as treatments. The targeted insects were scale insects. The results 

and the conclusions of the tested formulation efficacy against the scale insects are detailed 

below. The in vitro studies showed that the population of scale insects was significantly reduced 

@ 5.0 g/l (100% mortality). The trials were also conducted using the combination of 

biopesticides against the sole botanical as check. 
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Note: Mustard formulations @ T1 - 1 g/l; T2 - 2g/l; T3 - 3g/l; T4 - 4g/l; and T5 - 5g/l 

Fig. 21: Effect of mustard formulation against scale insect(in vitro) 

 

 

Table 6: Evaluation of mustard formulation against scale insect in Net house 

 

Treatment Dose g/l water + 

0.25 ml sticker 

Pre-population 

count /5cm shoot 

length 

Total No. 

dead 

3DAS 

% 

Dead 

Total 

population 

count /5cm 

shoot length 

Total 

no. 

dead 

7 DAS 

% Dead 

T1 1 23.0 20.0 86.9 10.0 10.0 100.0 

T2 1.5 10.0 8.5 85.0 15.5 15.5 100.0 

T3 2.5 16.0 13.0 81.2 5.0 5.0 100.0 

T4 5 12.5 12.5 100.0 10.0 10.0 100.0 

T5 (Cont.) Sticker 12.0 2.0 16.00 9.0 2.0 22.0 

 

Treatments/ 

replication  

Pre count 1DAS % Dead 3DAS % Dead 7DAS % Dead 

R1 R2 R1 R2 R1 R2 R1 R2 R1 R2 R1 R2 R1 R2 

T1 (5 g+ 0.25 ml 

Sticker ) 
32 39 26 29 81.3 74.4 34 42 85.0 93.3 25 33 96.1 97.0 

T2 (10 g +0.25 ml 

Sticker ) 
36 36 34 31 94.4 79.5 31 36 88.6 92.3 32 41 100.0 100.0 

T3 (Water)  40 38 7 8 17.5 20.5 6 7 18.20 18.4 5 5 16.6 20.0 

 

 

Fig. 22:  Scale insect infestation on pomegranate 
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Fig. 23: Ash whitefly infestation on pomegranate 
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4. Comparative efficacy of developed mustard based formulation against different pests of 

pomegranate 

Table 7: Efficacy of Mustard based formulation against insect pests and diseases of 

Pomegranate under laboratory conditions and field conditions 

Type of 

Study 

Formulation 

type 

Pest Dose Mortality Standard check 

Lab (in vitro) 

 

SC Bacterial 

Blight,Xanthomonas 

axonopodis pv 

punicae 

25% 

Concentration 

64.6% Streptomycin 

sulphate 90% + 

Tetracycline 

hydrochloride @ 

0.05% (36.6% 

mortality) 

EC 

Fungal Heart rot and 

Leaf blight, 

Alternariaalternata, 

 

 

 

 

5ml/l 

53.77% 
Propiconazole @ 1 

g/l (100% mortality) 

Anthracnose, 

Colletotricumgloeosp

orioides 

50.68 % 

Propiconazole @ 1 

g/l (100% mortality) 

Pomegranate Wilt, 

Ceratocystisfimbriata 
79.07% 

Propiconazole @ 1 

g/l (100% mortality) 

SC Thrips, Scirtothrips 

dorsalis 

1 g/l 
67% 

Neem oil @ 2 ml/l 

(52% mortality) 

SC Aphids, Aphis 

gossypii 

1 g/l 
50% 

Neem oil @ 2 ml/l 

(49% mortality) 

SC Mealybug, 

Phenococcus viridus 

3 g/l 
100% 

Neem oil @ 2 ml/l 

(43% mortality) 

SC 
Scale, Aonidiella 

orientalis 
5 g/l 100% 

Neem oil @ 2 ml/l 

(73% mortality) 

Net House Chlorpyrifos @ 2 

ml/l (79.37% 

mortality) 

Field trial 

EC 
Thrips, Scirtothrips 

dorsalis 

15 ml/l 
74.01% 

Neem oil @ 5 ml/l 

(62.21% mortality) 

Field trial at 

CIPHET, 

Abohar 

- 9% (90 

ml/l) 

- 0.3 % (3 

g/l) 

- 90.86

% 

- 92.78 

% 

Flonicamid @ 0.3g /l 

(91.82% mortality) 

Field trial SC Fruit Borer, Deudorix 

isocrates 

1 g/l 33.82% Neem oil @ 5 

ml/l (59.24% 

mortality) 
Note: SC- Solid Concentrate; EC- Emulsifiable Concentrate   
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5. Conclusion 

Mustard formulations developed were tested on multilocation field and in vitro trials. The 

ICAR-CIPHET developed formulations were proved broad spectrum and found effective in 

managing a varied range of pests infesting pomegranate. Against sucking pests like Thrips 

(⁓90% mortality), Mealybugs (47-100% mortality), Aphids (40-50% mortality) and Scales 

(100% mortality). The formulations (Solid like SC and liquid like EC) recorded significantly 

effective. The formulation was also found to inhibit the Bacterial blight pathogen to 100 % @25 

% Concentration under in vitro conditions. In addition, the tested formulations found 

compatible with other formulations or strategies of pest management. Thus, it is clearly showed 

that the developed mustard-based formulation is broad spectrum and are effective against pests 

of pomegranate. The formulations can be included as an efficient and sustainable option of pest 

management in Pomegranate. 
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